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Subject: 

Kalamazoo River SRI Pliase 2 Sediment Core Analyses Plan 

Dear Mr. Saric: 

On July 15, 2008 representatives of the United States Environmental Protection 
Agency (USEPA), Michigan Department of Environmental Quality (MDEQ), National 
Oceanic and Atmospheric Administration (NOAA), and Kalamazoo River Study 
Group (KRSG) met in Chicago, IL to discuss, among other topics, a proposed plan 
for analysis of frozen sediment cores collected in fall 2007 from Area 1 of the Allied 
Paper, Inc./Portage Creek/Kalamazoo River Superfund Site (Site). KRSG originally 
submitted a work plan describing this effort to USEPA on June 10, 2008. At the July 
15 meeting, the Agency representatives requested clarification of the basis for the 
selection of cores for polychlorinated biphenyl (PCB) analysis and more information 
on the process used to classify cores as fine or coarse sediment. After reviewing 
initial Agency comments, KRSG submitted a revised work plan to USEPA on August 
21, 2008. MDEQ provided written comments on September 19, 2008 and USEPA 
provided a final version of comments in a letter dated October 15, 2008. These 
comments have been addressed in this revised work plan, which supersedes the 
August 21, 2008 version. 

Date: 

November 17, 2008 

Contact: 

Michael J. Erickson 

Phone: 

810.225.1924 

Email: 

michael.erickson@ 
arcadis-us.com 

Our ref: 

B0064539.500 

As outlined in the Supplemental Remedial Investigation/Feasibility Study Work Plan 
- Morrow Dam to Plainwell (ARCADIS BBL 2007a; Area 1 SRI/FS Work Plan), the 
list of sediment cores selected for laboratory analysis must be approved by USEPA. 
This revised letter work plan describes a core analysis plan for Area 1 of the 
Kalamazoo River. 

Work Plan Objective 

The objective of the efforts described in this work plan is to analyze selected samples 
from the cores collected in 2007 to provide additional information and document 
current PCB levels in Kalamazoo River sediments, which is identified as a main 
objective in the USEPA-approved Area 1 SRI/FS Work Plan (ARCADIS BBL 2007a). 
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Analysis of selected cores will provide additional information on PCB spatial 
distribution and mass inventories to that existing based on prior sampling efforts. 

Background 

In fall of 2007, a total of 16 new transects in the Kalamazoo River were probed and 
cored as part of the Phase 1 investigation outlined in Sections 3.4.1.1 and 3.4.1.2 of 
the Area 1 SRI/FS Work Plan (ARCADIS BBL 2007a). Ten of these transects were 
located between the former Georgia-Pacific Corporation Kalamazoo Mill (Georgia-
Pacific Mill) and the Crown Vantage Landfill, with the remaining six transects 
between the Plainwell No. 2 Dam and Mill Race Confluence. A total of 118 cores 
from this effort were photographed, classified as fine or coarse sediments (as 
described below), and are cun-ently in frozen storage. Descriptions of the cores are 
provided in Table 1. 

Between the former Georgia-Pacific Mill and the Crown Vantage Landfill, sediment 
probing and core collection was performed at eight locations along each of 10 
transects. The Area 1 SRI/FS Work plan states that approximately 30 cores from this 
area (an average of three cores per transect) will be selected for laboratory analysis. 

From the Plainwell No. 2 Dam area and the Mill Race confluence, sediment probing 
and core collection was performed at eight locations along each of six transects. The 
Area 1 SRI/FS Work Plan calls for approximately 18 cores to be analyzed from this 
area. All sediment probing data are summarized in Tables 1, 2, and 3 of this work 
plan. 

For purposes of core selection for analysis, sediment type at each core location was 
classified as either coarse or fine. This classification was based on the physical 
description recorded in the field logs at the time of core collection, which are 
summarized in Table 3. These descriptions were recorded by observing sediment 
texture, color, and stratigraphy through the side of the Lexan core tube. Two 
ARCADIS scientists independently reviewed each core description, and classified 
cores on a 0 to 5 numeric system. These same individuals have performed 
classification of the vast majority of sediment samples previously collected at the 
Site. In this system, 0 represents rock and gravel, and 5 represents silts and organic 
matter. Cores were rated based on the sediment characteristics described in the field 
notes, and included any layers or banding present in the core. The two independent 
ratings were compared, and cores for which the two ratings did not agree were re­
examined, and the scientists jointly assigned a number. Previous examination of this 
method indicates this rating is performed consistently and results in a good 

Page: 
G:^CO^M)^4^64524\05 CorrespondenceiSRIFS KRSG MemosiKalamazoo River P2 SPlRevffifld\025811717_Rtv« Pliaae 2 Sediment Core Analyeis Ptan- Final.doc 
11/17/2008 2/7 
Project Number B006d539.00500 



ARCADIS Mr. James Saric 
November 17, 2008 

separation of fine and coarse designations, with some overtap (Brown 1997)\ 
Transitional cores (i.e., those containing a relatively even mixture of fine and coarse 
materials) typically fall in the overiap between fine and coarse designations, and the 
classification of these cores in the numeric system tends to have the most 
subjectivity. However, most cores can be cleariy classified as fine or coarse, and the 
inherent subjectivity of transitional core classification does not greatly impact the 
validity and usefulness of the core classification system. Further use of the fine and 
coarse designations for sediments after analysis depends, in part, upon use 
objectives. The use objectives for these core classifications may incorporate an 
opportunity for reclassification of these samples based on a protocol to be developed 
jointly by KRSG and USEPA, as discussed at the July 15, 2008 meeting in Chicago. 

The Area 1 SRI/FS Worî  Plan specifies that approximately 75 percent of cores 
selected for analysis will be from fine-grained sediments, with the remaining 25 
percent from coarse sediments. During the meeting held July 15* in Chicago, 
USEPA and MDEQ emphasized that the goal of including approximately 75 percent 
fine sediment locations should not be interpreted as a minimum number of fine 
sediment samples and that if insufficient fine sediment locations were identified, that 
a reasonable number of fine sediment locations should be targeted even if it results 
in somewhat less than 75 percent of the total number of sample locations. Because 
relatively few probing locations were classified as fine-grained in Phase 1 activities, 
the proposed selection of cores (as outlined below) collected between the Georgia-
Pacific Mill and the Crown Vantage Landfill results in 63 percent from fine-grained 
sediments and 37 percent from coarse-grained sediments, and 28 percent from fine­
grained sediments and 72 percent from coarse-grained sediments from the Plainwell 
No. 2 Dam to the Mill Race Confluence. 

Selection of Proposed Core Locations 

Georgia-Pacific Mill to Crown Vantage Landfill 

A total of 30 cores collected from this reach - 19 classified as fine-grained and 11 
classified as coarse-grained - were selected for PCB analysis. Approximately three 
cores from most transects were selected for analysis in an effort to evenly distribute 

'' Brown, M. 1997. Letter from Mark P, Brown (Blasland, Boucl̂  and Lee, Inc) to Scott Cornelius (MDEQ) 

re: Kalamazoo Sediment Particle Size Analysis, Project #, 645,24,112. December 1,1997, Letter is 

included here as Attachment 1. 
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cores throughout the reach. Table 4 summarizes the selected cores by river reach, 

and Table 5 lists the selected cores. Figures 1 and 2 show the locations and 

classifications of all cores collected during Phase 1 activities, and Figures 3 and 4 

show the locations and classifications of cores selected for analysis. 

Plainwell No. 2 Dam to Mill Race Confluence 

In this reach, a total of 18 cores - approximately three from each transect - were 

selected for PCB analysis. All five cores described as fine-grained were selected (28 

percent of the total); the other 13 were classified as coarse-grained sediments (72 

percent). Table 6 displays a breakdown of the selected core locations by river reach, 

and Table 7 provides a summary of cores selected for analysis. Figure 5 shows the 

locations and classifications of all cores collected during Phase 1 activities, and 

Figure 6 shows the locations and classifications of cores selected for analysis. 

It is possible that cores initially thought to be representative of fine or coarse 

sediments may reclassified upon visual inspection of the opened core using the 

Unified Soil Classification System (USCS). This could result in fewer samples being 

obtained from fine sediments than intended because all cores described as fine­

grained sediments are currently targeted for analysis. If some of the selected fine 

sediment cores are reclassified upon inspection with USEPA and MDEQ oversight 

personnel, the available cores in storage will be reviewed to see if there are any 

suitable replacements and if so, those would be substituted in consultation with 

oversight personnel. 

SEM/AVS and TCL/TAL Analysis 

As specified in the Area 1 SRI/FS Work Plan, sediment samples from two cores from 

each reach (determined as approved by USEPA) will be submitted for laboratory 

analysis of Total Compound List/Total Analyte List (TCL/TAL) constituents, and the 

surficial interval from these cores will also be analyzed for simultaneously extracted 

metals/acid volatile sulfide (SEM/AVS). Fine-grained cores from locations KRT2-6, 

KRT9-8, KRT13-8, and KRT16-8 (core descriptions are provided in Table 1) are 

proposed for TCL/TAL and SEM/AVS analysis. These cores were selected from the 

upper and lower ends of each of the two main reaches in Area 1 to provide more 

extensive characterization. KRT16-8 was also selected to further examine the gray 

materials noted in this core (as presented in Table 1). Based upon texture data and 

sediment distribution along the transects, these core locations are believed to be 

most representative of fine-grained sediments present in this part of Area 1. Cores 

for TCL/TAL and SEM/AVS analysis are noted on Tables 5 and 7. If based on further 
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inspection, these cores are determined to not be representative of sediments in 

these reaches, alternate cores may be selected, in consultation with the Agencies, 

for SEM/AVS analyses. 

All sediment cores will be processed and analyzed in accordance with the methods 

and protocols in the USEPA-approved Area 1 SRI/FS Work Plan and the Multi-Area 

Field Sampling Plan (ARCADIS BBL 2007b). 

Schedule 

Contingent on USEPA approval of this work plan and availability of USEPA 

oversight, ARCADIS is currently anticipating starting core sectioning activities on 

December 1, 2008. It is estimated that processing of these cores will take 

approximately five days. 

Sincerely, 

ARCADIS 

Michael J. Erickson, P.E. 
Associate Vice President 

Copies: 

Paul Bucholtz, MDEQ 
Jeff Keiser, CH2M HILL 
Todd Goeks, NOAA 
Mark Brown, PhD, Georgia-Pacific LLC 
Garry Griffith, Georgia-Pacific LLC 
David Guier, Millennium Holdings, LLC 
Suda Arakere, Millennium Holdings, LLC 
Michael Scoville, ARCADIS 
Kristi Maitland, ARCADIS 
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Enclosures: 

Tables 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Table 2 - Summary of Sediment Transect Probing Data - Kalamazoo River 
Transect 

Table 3 - Summary of Sediment Core Texture - Kalamazoo River Transects 

Table 4 - Core Location Breakdown - Georgia-Pacific Mill to Crown Vantage 
Landfill 

Table 5 - Core Locations Selected for Analysis - Georgia-Pacific Mill to 
Crown Vantage Landfill 

Table 6 - Core Location Breakdown - Plainwell No. 2 Dam to Mill Race 
Confluence 

Table 7 - Core Locations Selected for Analysis - Plainwell No. 2 Dam to Mill 
Race Confluence 

Figures 

Figure 1 - Sediment Transect Sampling Characterization - Former Georgia-
Pacific Mill Lagoons to Portage Creek 

Figure 2 - Sediment Transect Sampling Characterization - Portage Creek to 
Crown Vantage Landfill 

Figure 3 - - Sediment Samples to be Analyzed for Total PCBs - Georgia-
Pacific Mill to Portage Creek 

Figure 4 - Sediment Samples to be Analyzed for Total PCBs - Portage 
Creek to Crown Vantage Landfill 

Figure 5 - Sediment Transect Sampling Characterization - Upstream of 
Plainwell No. 2 Dam to Mill Race Confluence 

Figure 6 - Sediment Samples to be Analyzed for Total PCBs - Upstream of 
Plainwell No. 2 Dam to Mill Race Confluence 

Attachments 

Attachment 1 - 1997 Kalamazoo Sediment Particle Size Analysis Letter 

Mr. James Saric 
November 17, 2008 
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Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Transect 

KRT1 
KRT1 

KRT1 

KRT1 

KRT1 

KRT1 

KRT1 

KRT1 

KRT2 

KRT2 

KRT2 

KRT2 

KRT2 

KRT2 

Location ID 

KRT1-1 
KRT1-2 

KRT1-3 

KRT1-4 

KRT1-5 

KRT1-6 

KRT1-7 

KRT1-8 

KRT2-1 

KRT2-2 

KRT2-3 

KRT2-4 

KRT2-5 

KRT2-6 

Water Depth 

(ft) 

0 
3.9 

3,7 

3,0 

2.1 

3.2 

4.1 

2.5 

0 

5,2 

3.8 

2.3 

1.3 

2.6 

Probing 
Depth (ft) 

2.8 
5.0 

1.7 

0.6 

2,7 

1,8 

1.9 

0.0 

3.5 

6,0 

78 

7.7 

6.2 

3.4 

Sediment 
Penetrated (ft) 

0,80 
3.4 

2.3 

1,9 

2,9 

2,0 

2.9 

2.9 

3,0 

6,0 

7.0 

5,3 

4.3 

2.8 

Sediment 
Recovered 

(ft) 
0,45 
2.3 

1.8 

1,4 

1,8 

1,7 

2,3 

2.7 

2.1 

5,4 

6,1 

4,5 

3,5 

2,3 

Texture 
Class 

Coarse 
Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 

Fine 

Depth 
Interval (ft) 

0-0,45 
0-1.3 

1,3-2.3 
0-0,10 

0.10-1.0 
1.0-1.8 
0-1.4 

0-0.50 
0.50-1.8 

0 - 0.60 
0,60-1.3 
1.3-1.7 
0-2,1 

2,1 -2.3 
0-1.0 

1,0-1.1 
1.1 -1.7 
1.7-1.8 
1.8-2.7 

0-1.1 
1.1 -2.1 
0-4,1 

4.1-5,2 
0-3.6 

3,6-5,0 
5,0-6,1 
0-2,5 

2,5-3,3 
3.3-4,5 

0-2.4 
2,4-3,5 
0 - 0.60 

0,60-2.3 

Sediment Description 

Gray Brown Fine to IWedium Sand, Little Coarse Sand 
Dark Gray Brown Fine to Medium Sand, Trace Organics 
Darl< Gray Brown Fine to Coarse Sand 
Darl( Gray Very Loose Silt 
Darl̂  Gray Brown Fine to Medium Sand 
Darl< Gray Brown Fine to Coarse Sand 
Gray Brown Fine to Medium Sand, Little Fine to Medium Gravel, Trace 
Coarse Sand, Trace Siit 
Gray Brown Fine to Medium Gravel, Trace Fine to Coarse Sand 
Gray Brown Fine to Medium Sand, Little Coarse Sand, Trace Fine to 
Medium Gravel 
Gray Brown Fine Sand, Trace Silt 
Gray Brown Fine to Medium Sand, Little Coarse Sand, Trace Fine Gravel 
Gray Brown Fine to Medium Gravel, Trace Light Gray Clay Lil̂ e Material 
Orange Brown Grading to Dark Gray Brown Fine to Medium Sand, Trace 
Coarse Sand, Trace Fine Gravel 
Dark Gray Brown Fine to Coarse Sand, Little Fine to Medium Gravel 
Light Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Light Gray Brown Fine to Coarse Sand, Little Fine Gravel 
Light Gray Brown Fine to Medium Sand 
Brown Root (Wood) 
Light Gray Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine to 
Medium Gravel At Bottom 
Dark Gray Brown Fine Sand, Little Silt 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Brown Grading to Dark Gray Fine to Medium Sand 
Gray Fine Sand/Silt 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Brown Grading to Dark Gray Brown Fine Sand 
Dark Gray Brown Fine Sand/Silt 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Brown Fine Sand/Silt 
Dark Gray Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine 
Gravel, Trace Organics (Wood) 
Gray Brown Fine to Medium Sand, Trace/Little Coarse Sand 
Gray Fine Sand/Siit 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Brown Fine Sand/Silt 
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Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Transect 

KRT2 

KRT2 

KRT3 

KRT3 

KRT3 

KRT3 

KRT3 

KRT3 
KRT3 

KRT3 

KRT4 

KRT4 

KRT4 

Location ID 

KRT2-7 

KRT2-8 

KRT3-1 

KRT3-2 

KRT3-3 

KRT3-4 

KRT3-5 

KRT3-6 
KRT3-7 

KRT3-8 

KRT4-1 

KRT4-2 

KRT4-3 

Water Depth 

(ft) 

3,2 

0 

0,75 

3,6 

5,3 

6,4 

8,2 

6,3 
3,1 

0.55 

0.45 

1,9 

5,3 

Probing 
Depth (ft) 

1.4 

5.5 

1,0 

4,6 

2,7 

1.5 

1.5 

1.3 
2.7 

4.6 

3,7 

7,1 

5,0 

Sediment 
Penetrated (ft) 

1,1 

4,2 

1,2 

3,6 

2,4 

1,2 

1.5 

0,80 
2.3 

2.6 

3,2 

6,0 

5,0 

Sediment 
Recovered 

(ft) 
0,90 

3,1 

1,1 

2,9 

2.0 

0,80 

1,2 

0,50 
2,1 

2.2 

2,8 

4,5 

4,8 

Texture 
Class 

Fine 

Fine 

Fine 

Coarse 

Coarse 

Coarse 

Coarse 

Coarse 
Coarse 

Fine 

Coarse 

Fine 

Coarse 

Depth 
Interval (ft) 

0-0,70 
0,70-0,90 

0-0,50 
0,50-3,1 
0-0.90 

0,90-1.1 
0-0,50 

0,50-1.9 
1,9-2,5 
2,5-2,9 
0 - 0.40 

0,40-2,0 

0-0.80 

0-0,50 
0,50-1,0 
1,0-1,2 
0-0,50 
0-0,50 

0,50-2,1 
0-1.4 

1,4-2,2 

0-0,80 
0.80-2,1 
2.1 -2,8 

0-0,50 
0,50-2,6 
2.6-3,3 
3,3-4,6 
0-0,80 

0,80-2,3 
2,3-3,6 
3,6-4,8 

Sediment Description 

Gray Brown Fine Sand/Silt 
Gray Brown Fine to Medium Gravel, Trace Fine to Coarse Sand 
Dark Brown Fine Sand, Trace Silt 
Dark Gray Brown Fine Sand/Silt 
Gray Brown Fine Sand/Silt 
Fine to Medium Gravel, Trace Fine to Medium Sand 
Dark Gray Brown Fine Sand, Little Slit 
Gray Fine to Medium Sand, Little Coarse Sand 
Gray Fine to Medium Sand, Little Coarse Sand. Little Silt 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Brown Fine Sand/Silt 
Gray Brown Fine to Medium Sand, Little Coarse Sand, Trace/Little Fine to 
Medium Gravel 
Gray Brown Fine to Medium Sand, Little Coarse Sand, Trace Fine to 
Medium Gravel 0,6-0,8 Ft 
Gray Brown Fine to Medium Sand, Little Coarse Sand 
Gray Brown Fine to Medium Gravel, Little Fine to Coarse Sand 
Gray Brown Fine to Medium Sand 
Gray Brown Fine to Coarse Sand, Little/Some Fine to Medium Gravel 
Dark Brown Very Loose Fine Sand/Silt 
Light Gray Fine to Medium Sand, Trace Coarse Sand 
Dark Brown Fine Sand/Silt 
Light Gray Fine to Medium Sand Grading to Light Gray Fine to Coarse 
Sand, Little Fine to Medium Gravel At 1,9 ft 
Dark Gray Brown Fine Sand/Silt 
Dark Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Dark Gray Brown Fine to Coarse Sand Grading With Trace/Little Fine to 
Medium Gravel At ~ 2,5 ft 
Dark Brown Find Sand And Silt 
Dark Gray Silt/Clay 
Dark Gray Brown Fine to Medium Sand, Little Coarse Sand 
Dark Gray Brown Fine Sand/Silt 
Gray Brown Fine to Medium Sand, Trace Silt 
Gray Brown Fine to Coarse Sand 
Dark Gray Brown Fine Sand, Trace Silt 
Brown Fine Sand 
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Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creel(/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Transect 

KRT4 

KRT4 

KRT4 

KRT4 
KRT4 

KRT5 

KRT5 

KRT5 

KRT5 

KRT5 

KRT5 

KRT5 

KRT5 

Location ID 

KRT4-4 

KRT4-5 

KRT4-6 

KRT4-7 
KRT4-8 

KRT5-1 

KRT5-2 

KRT5-3 

KRT5-4 

KRT5-5 

KRT5-6 

KRT5-7 

KRT5-8 

Water Depth 

(ft) 

7,0 

8.2 

3.7 

4.6 
1.5 

0 

3.2 

5.6 

8.9 

9.9 

9,7 

7,5 

1,7 

Probing 
Depth (ft) 

2,4 

1,3 

3,5 

0,9 
2.1 

4.5 

2.2 

5,7 

4,1 

3,7 

4,2 

3,3 

3,0 

Sediment 
Penetrated (ft) 

2,2 

1,3 

3,5 

0,50 
1.8 

3.0 

2.5 

4,9 

3,2 

3,5 

3,0 

3,0 

1,5 

Sediment 
Recovered 

(ft) 
1,9 

1,3 

3,4 

0,30 
1,7 

2,0 

2.2 

4,1 

2,7 

2.8 

2.6 

2,3 

1,2 

Texture 
Class 

Coarse 

Coarse 

Coarse 

Coarse 
Coarse 

Fine 

Coarse 

Fine 

Fine 

Coarse 

Coarse 

Coarse 

Coarse 

Depth 
Interval (ft) 

0-0,10 
0.10-1.2 
1.2-1,9 

0-0,50 
0,50-1,3 
0-0,050 

0,050 - 0,80 
0,80-1,3 
1,3-3,4 
0-0,30 
0-0.30 

0,30-1,7 
0-1,1 

1,1 -2,0 
0-0.80 

0,80-2.2 

0-1,2 
1,2-3,7 
3,7-4,1 
0-0.80 

0.80 - 2.7 
0 - 0.60 

0,60-1.4 
1,4-2,8 
0 - 0.50 

0,50-1.3 
1,3-2,1 
2,1 -2,6 
0-0,10 

0,10-0,30 
0,30-1,1 
1,1 -1,7 
1,7-2,3 
0-0,50 

0,50-1,2 

Sediment Description 

Brown Fine Sand 
Gray Brown Fine to Coarse Sand, Little/Some Fine to Medium Gravel 
Gray Brown Fine to Medium Sand, Little Coarse Sand, Trace Fine to 
Medium Gravel 
Brown Fine to Medium Sand, Little Coarse Sand 
Dark Gray Brown Fine to Coarse Sand, Little Fine to Medium Gravel 
Brown Loose Silt 
Gray Brown Fine to Medium Sand, Little Coarse Sand 
Brown Coarse Sand And Fine Gravel, Trace Fine to Medium Sand 
Dark Gray Fine to Medium Sand, Little Coarse Sand, Trace Fine Gravel 
Gray Brown Fine to Coarse Sand, Trace Fine Gravel 
Brown Fine to Medium Sand 
Light Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Brown Fine Sand And Silt 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Brown Fine Sand/Silt 
Gray Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine to 
Medium Gravel At 2,1-2,2 ft 
Brown Loose Fine Sand And Silt 
Gray Fine Sand And Silt 
Gray Fine to Medium Sand, Trace Coarse Sand 
Brown Fine to Medium Sand. Trace Organics 
Gray Fine Sand/Silt, Trace Organics 
Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Fine Sand/Siit 
Gray Fine to Medium Sand, Little Coarse Sand 
Brown Fine to Coarse Sand 
Dark Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Fine Sand/Silt 
Dark Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Brown Loose Silt, Trace Organics 
Brown Fine to Medium Sand, Little Coarse Sand 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Fine Sand/Silt, Trace Organics (Wood) 
Gray Brown Fine to Medium Sand 
Dark Brown Fine to Medium Sand, Trace Coarse Sand, Trace Organics 
Orange Brown Fine to Medium Sand, Trace Coarse Sand, Trace 
Gravei/Cobbie (Tube Bottom Bent) 

G:\COMti/ION\64524\05 Con-espondence\SRIFS KRSG Memos\Kalamazoo River P2 SP\Revised\025811717_Analysis locations.xls 
11/14/2008 
Project Number:B0064539,00500 Page 3 of 8 



Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Transect 

KRT6 

KRT6 

KRT6 

KRT6 

KRT6 

KRT6 

KRT6 
KRT6 
KRT7 

KRT7 

KRT7 

KRT7 

KRT7 
KRT7 
KRT7 
KRT7 

KRT8 

Location ID 

KRT6-1 

KRT6-2 

KRT6-3 

KRT6-4 

KRT6-5 

KRT6-6 

KRT6-7 
KRT6-8 
KRT7-1 

KRT7-2 

KRT7-3 

KRT7-4 

KRT7-5 
KRT7-6 
KRT7-7 
KRT7-8 

KRT8-1 

Water Depth 

(ft) 

1.7 

5.0 

7.3 

7.0 

6.5 

5.0 

2.0 
0 
0 

3,1 

3.1 

3.0 

2.7 
2.3 
2.4 
1.5 

0 

Probing 
Depth (ft) 

3.2 

5.5 

4,7 

4,0 

4.3 

2.1 

2,6 
1,8 
2,9 

3,0 

3,7 

2.4 

2.1 
1.1 
1.2 
1,0 

2,5 

Sediment 
Penetrated (ft) 

2.8 

4.5 

3.8 

3.5 

4.3 

1.9 

2.5 
2,0 
2,4 

2,0 

3,0 

2.2 

1.0 
1.0 
1.4 

0.90 

2,0 

Sediment 
Recovered 

(ft) 
2.4 

2.9 

3,2 

2,9 

4.0 

1,8 

1.9 
1.4 
1.9 

0.65 

2,9 

2,0 

0.80 
0.75 
1.4 

0,90 

1.2 

Texture 
Class 

Coarse 

Fine 

Coarse 

Coarse 

Coarse 

Coarse 

Fine 
Fine 
Fine 

Coarse 

Coarse 

Coarse 

Coarse 
Coarse 
Coarse 
Coarse 

Fine 

Depth 
Interval (ft) 

0-0.50 
0,50-2.4 

0-1,8 
1,8-2.9 
0-0,50 

0,50-3,2 
0-2.3 

2.3-2.6 
2.6-2.9 
0-2,4 

2,4-4,0 
0-0,30 

0,30-1,6 
1,6-1.8 
0-1.9 
0-1.4 

0 - 0,20 
0.20-1,9 
0-0,65 

0 - 0.50 
0.50-1.1 
1.1 -1,7 
1,7-2,9 
0 - 0.60 

0,60-2.0 
0-0.80 
0 - 0.75 
0-1,4 
0-0,10 

0,10-0.90 
0-1.2 

Sediment Description 

Dark Gray Brown Fine Sand, Trace Silt 
Gray Fine to Medium Sand, Trace Coarse Sand, Trace Siit 
Dark Gray Brown Fine Sand And Siit, Trace Organics 
Gray Fine to Coarse Sand, Trace Fine to Medium Gravel 
Dark Gray Brown, Fine Sand, Trace Silt, Trace Organics 
Gray Brown, Fine to Medium Sand, Little Coarse Sand 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Brown Fine to Medium Gravel 
Gray Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Brown, Fine to Medium Sand, Trace Silt 
Light Gray Brown Fine to Coarse Sand 
Dark Gray Brown Fine Sand, Little Silt 
Orange Brown Fine to Medium Sand, Trace Coarse Sand 
Coarse Gravel 
Dark Gray Brown Fine Sand And Silt, Trace Organics (Wood) 
Dark Gray Brown Fine Sand And Silt, Trace Organics (Wood) 
Gray Brown/Fine to Medium Sand/Trace Coarse Sand 
Dark Gray Brown/Fine Sand And Silt/Trace Organics (Shells) 
Gray Brown/Fine to Medium Sand/Trace Coarse Sand/Trace Fine to 
Medium Gravel 
Orange Brown/Fine to Medium Sand/Trace Coarse Sand 
Dark Gray Brown/Fine to Coarse Sand/Trace Silt 
Light Gray/Fine to Medium Sand/Trace Coarse Sand 
Brown/Fine to Medium Sand 
Brown/Fine to Medium Sand/Trace Coarse Sand/Trace Fine to Medium 
Gray/Fine to Medium Sand/Trace Coarse Sand/Trace Fine to Medium 
Brown/Fine to Medium Sand/Littie Coarse Sand/Trace Fine to Medium 
Gray Brown/Fine to Coarse Sand/Littie Fine to Medium Gravel 
Gray Brown/Fine to Medium Sand/Littie Coarse Sand/Trace Fine to Medium 
Fine to Medium Gravel 
Dark Gray/Fine to Medium Sand/Littie Coarse Sand/Trace Fine to Medium 
Dark Gray Brown Silt/Clay, Trace Fine Sand 

G:\COMMON\64524\05 Correspondence\SRIFS KRSG MemosVKalamazoo River P2 SP\Revised\025811717_Analysis locations.xls 
11/14/2008 
Project Number:B0064539.00500 Page 4 of 8 

file://G:/COMMON/64524/05


Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Transect 

KRT8 

KRT8 

KRT8 

KRT6 
KRT8 

KRT8 

KRT8 

KRT9 

KRT9 

KRT9 

KRT9 

KRT9 
KRT9 

KRT9 

KRT9 
KRT10 

Location ID 

KRT8-2 

KRT8-3 

KRT8^ 

KRT8-5 
KRT8-6 

KRT8-7 

KRT8-8 

KRT9-1 

KRT9-2 

KRT9-3 

KRT9^ 

KRT9-5 
KRT9-6 

KRT9-7 

KRT9-8 
KRT10-1 

Water Depth 

(ft) 

0.90 

1.6 

2.6 

2,7 
2,4 

2.7 

0.60 

2.3 

3,4 

3.8 

6.3 

7.2 
5.9 

3.1 

1.5 
0 

Probing 
Depth (ft) 

4.4 

0.5 

5.0 

1.4 
0.3 

0.3 

4,5 

1,3 

1,4 

0,6 

3,1 

2,5 
2.4 

1.5 

0.2 
4.0 

Sediment 
Penetrated (ft) 

3.5 

1.0 

1.8 

1,4 
1,9 

0,60 

2.4 

1.0 

1,0 

0.60 

1,0 

1,5 
1.5 

0,50 

0,50 
4.0 

Sediment 
Recovered 

(ft) 
2,7 

1,0 

1.5 

1.2 
1.9 

0,60 

1.8 

0,70 

0,95 

0,55 

0.85 

1,3 
1,0 

0.35 

0,40 
2,4 

Texture 
Class 

Fine 

Coarse 

Coarse 

Coarse 
Coarse 

Coarse 

Coarse 

Coarse 

Fine 

Coarse 

Coarse 

Coarse 
Coarse 

Coarse 

Fine 
Fine 

Depth 
Interval (ft) 

0-0.20 
0,20-2.0 
2.0-2.7 
0-0.30 

0,30-1.0 

0-0,20 
0,20-1.5 

0-1.2 
0 - 0,20 

0,20-0,70 

0.70-1.9 
0 - 0.60 

0-1,1 
1,1 -1.8 

0 - 0,50 
0,50-0.70 

0 - 0,20 
0,20-0.95 

0-0,20 
0,20-0,55 

0-0.85 

0-1,3 
0 - 0.20 

0,20-1.0 
0-0.20 

0.20 - 0,35 
0 - 0.40 
0-2,0 

2,0-2,4 

Sediment Description 

Brown Fine Sand 
Dark Gray Brown Soft Siit, Trace Fine Sand, Trace Organics 
Gray Fine to Medium Sand, Trace Coarse Sand 
Orange Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine 
Dark Gray Fine to Medium Sand, Trace Coarse Sand, Trace Fine to 
Medium Gravel 
Orange Brown Fine to Medium Sand, Trace Coarse Sand 
Gray Fine to Medium Sand, Trace Coarse Sand, Trace Fine to Medium 
Gray Brown Fine to Coarse Sand, Trace/Little Fine to Medium Gravel 
Orange Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine to 
Medium Gravel 
Gray Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine to 
Medium Gravel 
Gray Fine to Coarse Sand, Trace Fine to Medium Gravel 
Gray Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine to 
Medium Gravel 
Dark Gray Brown Fine Sand/Silt 
Gray Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine to 
Medium Gravel 
Dark Gray Brown Fine Sand, Trace Silt 
Dark Gray Brown Fine to Coarse Sand, Trace Fine Gravel 
Brown Fine Sand, Trace Siit, Trace Organics 
Dark Gray Fine Sand, Trace Silt 
Brown Fine Sand, Trace Siit 
Gray Brown Fine to Medium Sand, Little Coarse Sand, Trace Fine Gravel 
Gray Brown Fine to Medium Sand, Little Coarse Sand, Trace Fine to 
Medium Gravel 
Orange Brown Fine to Coarse Sand, Trace/Little Fine to Medium Gravel 
Gray Brown Fine Sand 
Gray Brown Fine to Coarse Sand, Trace Fine Gravel 
Brown Fine Sand 
Brown Fine to Coarse Sand, Coarse Gravel In Tip of Core (Bottom) 
Dark Brown Loose Siit, Trace Fine Sand, Coarse Gravel In Bottom of 
Dark Brown Loose Siit, Trace Fine Sand, Trace Organics (Odor/Sheens) 
Light Brown Fine Sand/Silt 
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Kalamazoo River Study Group 
Allied Paper, Inc/Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Transect 

KRT10 

KRT10 
KRT10 

KRT10 

KRT10 
KRT10 

KRT10 

KRT11 

KRT11 
KRT11 

KRT11 

KRT11 

KRT11 

KRT11 

KRT11 

KRT12 
KRT12 

Location ID 

KRT10-2 

KRT10-3 
KRT10-4 

KRT10-5 

KRT10-6 
KRT10-7 

KRT10-8 

KRT11-1 

KRT11-2 
KRT11-3 

KRT11-4 

KRT11-5 

KRT11-6 

KRT11-7 

KRT11-8 

KRT12-1 
KRT12-2 

Water Depth 

(ft) 

2.0 

2.9 
3.2 

3.4 

2.2 
1.4 

1.2 

5.0 

7,3 
8.4 

9,4 

8,8 

5,5 

1,9 

0,10 

0,80 
7.1 

Probing 
Depth (ft) 

0.4 

0.6 
2.4 

1,9 

0,4 
1,1 

2.3 

2.5 

0,1 
2,0 

2,6 

1,2 

1,5 

3,1 

8,5 

2,2 
0,9 

Sediment 
Penetrated (ft) 

0,70 

0.50 
1,5 

1,7 

0,50 
1,0 

2,2 

2,0 

0 
1.8 

1,2 

0,60 

1,4 

2,4 

8.5 

2.2 
0,80 

Sediment 
Recovered 

(ft) 
0,70 

0,35 
1,4 

1,5 

0,50 
0.95 

1,8 

1.6 

0 
1.4 

0,95 

0,30 

1,1 

1,8 

4.2 

1.8 
0,60 

Texture 
Class 

Fine 

Coarse 
Coarse 

Coarse 

Coarse 
Coarse 

Coarse 

Coarse 

Coarse 
Coarse 

Coarse 

Fine 

Coarse 

Coarse 

Coarse 

Fine 
Coarse 

Depth 
Interval (ft) 

0-0,30 
0,30-0,70 

0-0,35 
0-1,4 

0-0,30 
0,30-1,5 
0-0,50 
0-0,25 

0,25-1,0 

0-0,85 
0.85-1,8 

0-1.1 
1.1 -1.3 
1,3-1.6 

0 -0 
0-0.050 

0,050 - 0,25 
0,25-1,4 
0 - 0.050 

0,050-0,95 
0-0,15 

0,15-0,30 
0 - 0,40 

0.40-1,1 
0-0.10 

0,10-1,8 
0-0,10 

0,10-1,5 
1,5-2.6 
2,6-2.7 
2,7-4.2 
0-1,8 
0-0,40 

0.40 - 0,60 

Sediment Description 

Dark Brown Very Loose Siit 
Dark Gray Fine to Medium Sand, Little Coarse Sand, Trace Fine to Medium 
Gravel 
Brown Fine to Coarse Sand, Little Fine to Medium Gravel 
Gray Brown Grading to Light Gray Brown Fine to Medium Sand, Little 
Coarse Sand, Trace Fine to Medium Gravel 
Brown Fine to Medium Sand, Trace Coarse Sand, Trace Shells 
Light Gray Brown Fine to Coarse Sand, Trace Fine to Medium Gravel 
Brown Fine to Medium Sand, Little Coarse Sand, Trace Fine to Medium 
Brown Fine Sand, Trace Organics 
Dark Gray Brown Fine to Medium Sand, Trace Coarse Sand, Trace Fine to 
Medium Gravel 
Dark Gray Brown Fine Sand, Trace Silt 
Light Gray Brown Fine to Medium Sand, Little Coarse Sand, Trace Fine to 
Medium Gravel 
Gray Brown Very Fine Sand to Medium Sand, Trace Shell 
Gray Fine to Medium Sand 
Gray Brown Fine to Coarse Sand 
No Recovery 
Brown Very Fine Sand 
Brown Fine Sand 
Gray Brown Fine to Coarse Sand 
Brown Fine to Coarse Sand, Gravel 
Gray Clay (Marbleize) 
Brown Very Fine Sand to Fine Sand 
Brown Medium to Coarse Sand, Trace Gravel, Trace Shell 
Gray Brown Very Fine Sand to Fine Sand 
Gray Brown Fine to Coarse Sand, Trace Gravel 
Gray Black Very Fine Sand, Siit 
Gray Medium to Coarse Sand, Fine Gravel, Trace Cobble 
Dark Black Silt, Very Fine Sand, Leaves 
Gray Black Fine to Medium Sand 
Gray Black Fine to Coarse Sand 
Gray Black Very Fine Sand, Silt 
Gray Black Medium Sand to Coarse Sand, Trace Gravel 
Black Silt With Gray Fine Sand Over Rock 
Gravel Over Fine to Medium Sand 
Gray Clay 
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Kalamazoo River Study Group 
Allied Paper, Inc/Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Transect 

KRT12 

KRT12 

KRT12 

KRT12 
KRT12 

KRT12 
KRT13 
KRT13 
KRT13 
KRT13 
KRT13 
KRT13 
KRT13 
KRT13 

KRT14 
KRT14 

KRT14 

KRT14 

KRT14 

KRT14 
KRT14 

KRT14 

KRT15 

Location ID 

KRT12-3 

KRT12-4 

KRT12-5 

KRT12-6 
KRT12-7 

KRT12-8 
KRT13-1 
KRT13-2 
KRT13-3 
KRT13-4 
KRT13-5 
KRT13-6 
KRT13-7 
KRT13-8 

KRT14-1 
KRT14-2 

KRT14-3 

KRT14-4 

KRT14-5 

KRT14-6 
KRT14-7 

KRT14-8 

KRT15-1 

Water Depth 

(ft) 

7.6 

6.5 

5.6 

4,0 
1,6 

0.50 
0.15 
2.3 
2.7 
3.3 
2.8 
2,4 
2,3 
1,1 

0.70 
2.0 

2.5 

4.2 

4.1 

3.2 
3.7 

0.50 

0,10 

Probing 
Depth (ft) 

1.2 

3.8 

1.7 

3.7 
4,6 

6,5 
1,0 
0,1 
0,1 
0,0 
0,0 
0,0 
0,1 
0,9 

0,6 
1,5 

1,4 

1.9 

2.3 

0.0 
0.6 

2.1 

1.0 

Sediment 
Penetrated (ft) 

2.3 

3.5 

1,5 

2,7 
3,0 

3,5 
0.60 
0.10 
0.10 

0 
0 
0 
0 

0.90 

0.40 
1,0 

1,4 

2,0 

1.8 

0 
0,60 

1.2 

1.0 

Sediment 
Recovered 

(ft) 
2.1 

2.8 

1.1 

2,1 
2,6 

2,5 
0.40 

0 
0 
0 
0 
0 
0 

0.80 

0,20 
0,60 

1,2 

1,9 

1,3 

0 
0,45 

1,0 

0,80 

Texture 
Class 

Coarse 

Coarse 

Coarse 

Coarse 
Coarse 

Fine 
Coarse 
Coarse 
Coarse 
Coarse 
Coarse 
Coarse 
Coarse 

Fine 

Coarse 
Coarse 

Coarse 

Coarse 

Coarse 

Coarse 
Coarse 

Coarse 

Coarse 

Depth 
Interval (ft) 

0-1,0 
1,0-1,6 
1,6-2.1 
0-0,90 

0,90-1,5 
1.5-2.8 
0 - 0.40 

0.40-1,1 
0-2.1 
0-1,8 

1.8-1.9 
1.9-2.6 
0-2,5 

0 - 0,40 
0 -0 
0 -0 
0 -0 
0 -0 
0 -0 
0 -0 

0-0,10 
0,10-0.80 

0 - 0.20 
0 - 0.40 

0.40 - 0.60 
• 0 - 0.70 
0,70 - 0.80 
0.80-1.2 
0-0.95 

0.95-1.9 
0 - 0.60 

0,60-1.3 
0 -0 

0 - 0.40 
0.40 - 0.50 

0-0.80 
0.80-1.0 
0-0.80 

Sediment Description 

Brown to Gray Medium Sand 
Gray Fine Sand 
Gray Black Very Fine Sand to Fine Sand With Trace Silt 
Brown Medium to Coarse Sand With Shells 
Gray Black Fine to Medium Sand 
Gray Black Fine Sand 
Brown Fine Sand 
Brown Medium to Coarse Sand With Trace Gravel 
Gray Black Fine Sand With Trace Leaves 
Gray Black Fine Sand 
Brown Medium to Coarse Sand 
Black Very Fine Sand to Fine Sand 
Gray Black Very Fine Sand to Fine Sand 
Gray Brown Fine Sand, Roots 
No Recovery 
No Recovery 
No Recovery 
No Recovery 
No Recovery 
No Recovery 
Brown Fine Sand, Few Shells 
Gray Very Fine Sand/Silt 
Gray Brown Fine to Coarse Sand, Trace Gravel 
Gray Brown Fine Sand 
Gray Brown Medium to Coarse Sand, Trace Gravel 
Gray Brown Fine to Medium Sand 
Gray Black Fine Sand 
Gray Fine Sand 
Brown Fine to Coarse Sand, Trace Gravel 
Gray Fine Sand, Trace Medium Sand 
Brown Medium to Coarse Sand, Shells 
Gray Medium to Coarse Sand, Trace Gravel 
No Recovery 
Brown Fine to Coarse Sand 
Brown Coarse Sand, Trace Gravel 
Gray Brown Fine Sand 
Gray Brown Fine to Medium Sand 
Gray Brown Fine Sand, Trace Medium Sand 
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Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 1 - Sediment Core/Probing Data - Kalamazoo River Transects 

Transect 

KRT15 

KRT15 

KRT15 
KRT15 
KRT15 

KRT15 
KRT15 

KRT16 

KRT16 
KRT16 
KRT16 
KRT16 
KRT16 

KRT16 

KRT16 

Location ID 

KRT15-2 

KRT15-3 

KRT15-4 
KRT15-5 
KRT15-6 

KRT15-7 
KRT15-8 

KRT16-1 

KRT16-2 
KRT16-3 
KRT16-4 
KRT16-5 
KRT16-6 

KRT16-7 

KRT16-8 

Water Depth 

(ft) 

1,7 

3,5 

4.0 
4,0 
3,3 

2,6 
0.70 

0.55 

4,6 
4,5 
3,4 
2,9 
1,7 

1,5 

0,20 

Probing 

Depth (ft) 

2,8 

4,3 

0,4 
0,5 
1,8 

2,2 
2,8 

4.0 

0,1 
0,1 
0,4 
0,4 
1.6 

2,5 

2,0 

Sediment 
Penetrated (ft) 

1,6 

0,80 

0,40 
0,50 
1,4 

1,9 
3.0 

1,5 

0 
0 

0,40 
0.40 
1,6 

2,6 

2,0 

Sediment 
Recovered 

(ft) 
1.2 

0.80 

0,40 
0,15 
0,90 

1,5 
3.0 

1,2 

0 
0 

0,20 
0,20 
1,2 

2.2 

1,3 

Texture 
Class 

Coarse 

Coarse 

Coarse 
Coarse 
Coarse 

Coarse 
Coarse 

Coarse 

Coarse 
Coarse 
Coarse 
Coarse 
Coarse 

Coarse 

Fine 

Depth 
Interval (ft) 

0-0,30 
0,30-1,2 
0-0,10 

0,10-0,80 
0-0,40 
0-0,15 
0-0,10 

0,10-0,90 
0-1,5 
0-0,10 

0,10-2,0 
2,0-3,0 
0-1,1 

1,1 -1,2 
0 -0 
0 -0 

0-0,20 
0-0,20 
0-0,10 

0,10-1,2 
0-0,20 

0,20-2,2 
0-0,60 

0,60-1,3 

Sediment Description 

Gray Brown Fine Sand, Trace Medium to Coarse Sand 
Gray Black Fine Sand 
Brown Fine Sand, Trace Gravel, Shell 
Gray Brown Fine to Medium Sand 
Brown Fine to Coarse Sand, Trace Gravel 
Brown Fine Sand Mixed With Coarse Gravel, Some Shells 
Gravel Rock 
Gray Brown Fine to Medium Sand 
Fine to Very Coarse Sand Mixture 
Gray Brown Very Fine Sand, Siit 
Brown Fine to Medium Sand 
Brown Fine to Coarse Sand 
Gray Black Fine Sand, Trace Medium Sand 
Gravel Rock 
No Recovery 
No Recovery 
Brown Fine to Coarse Sand, Trace Gravel 
Brown Fine Sand, Trace Organics 
Brown Very Fine Sand to Fine Sand, Wood 
Gray Brown Fine Sand 
Brown Fine Sand 
Gray Black Fine Sand 
Silt, Very Fine Sand, Gray Black 
Gray Residual, Wood 

Notes: 

ft - feet 
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Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 2 - Summary of Sediment Transect Probing Data - Kalamazoo River Transects 

Transect 

KRT1 
KRT2 
KRT3 
KRT4 
KRT5 
KRT6 
KRT7 
KRT8 
KRT9 
KRT10 
KRT11 
KRT12 
KRT13 
KRT14 
KRT15 
KRT16 

Water Depth 
Range (ft) 

0-4.1 
0-5.2 

0,55-8.2 
0,45-8.2 

0-9.9 
0-7.3 
0-3.1 
0-2.7 

1.5-7.2 
0-3,4 

0,10-9.4 
0.50-7.6 
0.15-3.3 
0.50-4.2 
0,10-4.0 
0,20-4.6 

Mean (ft) 
2,8 
2,3 
4,3 
4,1 
5,8 
4,3 
2,3 
1.7 
4.2 
2.0 
5.8 
4.2 
2.1 
2.6 
2.5 
2.4 

Probing Depth 
Range (ft) 

0-5,0 
1,4-7.8 
1,0-4.6 

0.90-7.1 
2,2-5.7 
1,8-5.5 
1,0-3.7 

0.30 - 5.0 
0.20-3.1 
0.40-4.0 
0.10-8.5 
0,90-6.5 

0-1.0 
0-2.3 

0,40-4,3 
0,10-4,0 

Mean (ft) 
2,1 
5,2 
2,5 
3,3 
3,8 
3,5 
2,2 
2,4 
1,6 
1,6 
2,7 
3,1 

0,28 
1,3 
2,0 
1,4 

Notes: 

ft - feet 
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Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 3 - Summary of Sediment Core Texture - Kalamazoo River Transects 

Transect 

KRT1 
KRT2 
KRT3 
KRT4 
KRT5 
KRT6 
KRT7 
KRT8 
KRT9 
KRT10 
KRT11 
KRT12 
KRT13 
KRT14 
KRT15 
KRT16 
Total 

Number of Core 
Locations 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

128 

Number of 
Coarse Sediment 

Locations 
8 
5 
6 
7 
5 
5 
7 
6 
6 
6 
7 
6 
7 
8 
8 
7 

104(81%) 

Number of Fine 
Sediment 
Locations 

0 
3 
2 
1 
3 
3 
1 
2 
2 
2 
1 
2 
1 
0 
0 
1 

24 (19%) 
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Kalamazoo River Study Group 
Allied Paper, Inc/Portage Creek/Kalamsizoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 4 - Core Location Breakdown - Georgia-Pacific Mill to Crown Vantage Landfill 

River Interval 
Georgia-Pacific Mill to Portage Creek 
Portage Creek to Mosel Avenue 
Mosel Avenue to Crown Vantage 

Transects 
KRT1 -KRT2 
KRT3-KRT6 
KRT7-KRT10 

Total 

#Fine 
3 
9 
7 
19 

63% 

# Coarse 
3 
3 
5 
11 

37% 
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Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 5 - Core Locations Selected for Analysis - Georgia-Pacific Mill to 
Crown Vantage Landfill 

River Interval 

Georgia-Pacific Mill to 
Portage Creek 

Portage Creek to 
Mosel Avenue 

Mosel Avenue to 
Crown Vantage 

Sample ID 

KRT1-4 
KRT1-6 
KRT2-2 
KRT2-6 
KRT2-7 
KRT2-8 
KRT3-1 
KRT3-4 
KRT3-8 
KRT4-2 
KRT4-5 
KRT4-8 
KRT5-1 
KRT5-3 
KRT5-4 
KRT6-2 
KRT6-7 
KRT6-8 
KRT7-1 
KRT7-5 
KRT8-1 
KRT8-2 
KRT8-5 
KRT8-8 
KRT9-2 
KRT9-5 
KRT9-8 
KRT10-1 
KRT10-2 
KRT10-5 

Sediment 
Classification 

Coarse 
Coarse 
Coarse 
Fine'" 
Fine 
Fine 
Fine 

Coarse 
Fine 
Fine 

Coarse 
Coarse 

Fine 
Fine 
Fine 
Fine 
Fine 
Fine 
Fine 

Coarse 
Fine 
Fine 

Coarse 
Coarse 

Fine 
Coarse 
Fine'" 
Fine 
Fine 

Coarse 

Distance from Right 
Bank (ft) 

102 
170 
36 
180 
216 
249 
0 
60 
139 
21 
84 

144.4 
0 
34 
51 
28 
168 
194 
0 

104 
0 
35 
140 
246 
18 
72 
123 
0 

132 

Core Length (ft) 

0,45 
1.4 
2.7 
2,3 
0.9 
3.1 
1.1 
0.8 
2,2 
4.5 
1,3 
1.7 
2 

4.1 
2.7 
2,9 
1.9 
1.4 

0.8 
0.9 
1.2 
2.7 
1.8 

0.95 
1.3 
0.4 
2.4 
0.7 
1.8 

Note: 

1, Core location proposed for TCL/TAL and SEHfl/AVS analysis. 

G:\COMMON\64524\05 Correspondence\SRIFS KRSG l^emos\Kalamazoo River P2 SP\Revised\025811717_Analysis locations,xls 
11/14/2008 
Project Number:B0064539,00500 Page 1 of 1 

file://G:/COMMON/64524/05


Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamcizoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 6 - Core Location Breakdown - Plainwell No. 2 Dam to Mill Race Confluence 

River Interval 
Kalamazoo River 
Mill Race 
Mill Race Confluence 

Transects 
KRT11 -KRT13 
KRT14-KRT15 

KRT16 
Total 

#Flne 
4 

0 
1 
5 

28% 

# Coarse 
5 
6 
2 
13 

72% 
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Kalamazoo River Study Group 
Allied Paper, Inc./Portage Creek/Kalamazoo River Superfund Site 

Supplemental Remedial Investigations/Feasibility Studies 
Kalamazoo River SRI Phase 2 Sediment Core Analyses Plan 

Table 7 - Core Locations Selected for Analysis - Plainwell No. 2 Dam to 
Mill Race Confluence 

River Interval 

Kalamazoo River 

Mill Race 

Mill Race Confluence 

Sample ID 

KRT11-1 
KRT11-5 
KRT11-8 
KRT12-1 
KRT12-4 
KRT12-8 
KRT13-1 
KRT13-5 
KRT13-8 
KRT14-1 
KRT14-5 
KRT14-7 
KRT15-1 
KRT15-4 
KRT15-8 
KRT16-1 
KRT16-6 
KRT16-8 

Sediment 
Classification 

Coarse 
Fine 

Coarse 
Fine 

Coarse 
Fine 

Coarse 
Coarse 
Fine'" 
Coarse 
Coarse 
Coarse 
Coarse 
Coarse 
Coarse 
Coarse 
Coarse 
Fine'" 

Distance from Right 
Bank (ft) 

0 
55 
96 
0 

55.5 
130 
0 

68 
118 
0 
46 
69 
0 ' 

25.5 
59 
0 

175 
248 

Note: 

1. Core location proposed for TCL/TAL and SEM/AVS analysis. 
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8LASLAND. BOUCK & lEE. INC. 
O f i g i n s e / s * s c f e n f i s f s 

Transmitted Via Federal Express 

December 1,1997 

Mr. Scott Cornelius 
MDEQ-ERD 
Superfiind Section 
301 S. Capital Avenue 
Lansing, MI 48933 

Re: Kalamazoo Sediment Particle Size Ajialysis 
Project #: 645.24.112 

Dear Scott: 

This correspondence provides a preliminary interpretation of paiticle size results for the Kalamazoo River 
Phase II sediment cores and transmits tables presenting the particle size data. At this time, results have 
been received for all samples submitted for particle size analysis; these results arc summarized in Table 
I. Also included herein are tables and figin^s specific to those cores v/hich MDEQ felt were initially 
misclassified as fine-grained (56 cores communicated by John Bradley on July 30,1997); these data (Table 
2) were evaluated to assess the potential effect of misclassification on the stratified sediment sampling 
strategy. In addition, possible future action as a result of the review of these data is suggested. 

Based on the original designation of cores as either coarse or fine, Figures lA, 2 A and 3 A plot the data to 
show relationships among median particle size, percent silts and clays, and percent solids. The graphs 
indicate that there is a good separation of coarse and fine designations in general, with some degree of 
overiap. While overlap is not entirely unexpected when applying a binomial classification to a continuous 
type population, attempts should be made to minimize the overlap where possible. 

Prior to analysis of any particle size data from the laboratory, each core for which the analysis was 
scheduled was re-classified based on the physical description recorded in the field logs at the time of core 
collection. Independent of both the previous classification and the analytical results, cores were re­
classified using a simple 0 to 5 numeric system where 0 represents rock and gravel, I represents gravel with 
some sands, 2 represents medium to coarse sands, 3 represents fine sands with a trace of medium to coarse 
sands, 4 represents silts with fine sands, and 5 represents silts and organic matter. Units of 0.5 were used 
in the rating scheme. Cores were rated based on the relative amounts of sediment constituents according 
to field notes, and although subjective, the rating was performed consistently to serve as a comparative 
benchmark against which laboratory particle size results and original classifications could be evaluated to 
draw conclusions regarding the status of the disputed cores. Figure 4 shows the distribution of cores 
originally classified as fine or coarse sorted by the new classification. Also shown is the distribution of 
the disputed cores, which clearly reflect the area of overlap between the coarse and fine distributions. 

F;'JJSERSVf.OiaM77l«2«Ll«>D 
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Scott Cornelius 
MDEQ-ERD 

December 1, 1997 
Page 2 of3 

Figures IB, 2B and 3B allow comparison of the disputed core distributions and the total distribution of all 
particle size data. The disputed cores reflect the area of overlap between fine and coarse classification. 
When viewed in terms of the numeric classification, those re-classified as 3.5 or greater generally tend 
towards fines, those 2.5 or less tend toward coarse, and those given the 3 classification represent the most 
transitional value. Figures 5 and 6, bar chart presentations of median particle diameter and percentages of 
clays, silts and sands in the disputed cores sorted by numeric classification serve to reinforce this point. Use 
of 2.5 and below as coarse, 3.5 and above as fine, and 3 as a transitional value adequately reflect the larger 
data set as shown in Figures 7 and 8. 

Based upon this preliminary review of the particle size data fi'om 398 cores (40 of which were from Portage 
Creek), the following are recommended: 

• Substitute cores should be selected and analyzed for each fine core that was classified 2.5 or lower 
(coarse) and where silt and clay comprised less than 10% by weight (a total of 18 cores, 12 of which 
were identified by MDEQ and 6 others). To supplement these cores, the nearest core with a numeric 
rating of 3.5 or greater would be used. Table 3 lists the cores recommended for replacement. 

• Substitute cores for fine cores which were re-classified with a 3 should replace another 12 cores which 
have less than 10% silt and clay and median particle size greater than 1,000 iim. Table 3 lists the 
cores recommended for replacement. 

• The classification of other cores as fine or coarse may be modified based on particle size and percent 
solids data, but other than those cores listed in Table 3 that are to be substituted for, no additional core 
analysis is proposed. Even with these changes, there will be enough each of fine and coarse cores to 
perform the Phase 11 sediment investigation as originally planned. 

If you have any questions about the contents of this letter and its recommendations, please give me a call. 

Sincerely, 

BLASLAND, BOUCBC & LEE, INC. 

Mark P. Brown 
Vice President 

MPB/ccm 
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Scott Cornelius 
MDEQ-ERD 

December 1, 1997 
Page 3 of3 

cc: Cynthia V. Bailey, Esq. 
Bonnie Bamett, Esq. 
J. Michael Davis, Esq. 
Jon F. DeWitt, Esq. 
Kathy E.B. Robb, Esq. 
Daniel 0 . Cummins, P.G. 
Victor R. Ferguson 
Paul Montney, P.E. 
Gregory W. Peterson 
Joyce S. Schlesinger, P.E. 
Mark Hawley, PhJ). 

FAUSERS>CCMt0a771626.WPD 

BLASLAND, BOUCK & LEE. INC. 
o n g i n a e n A s c i e n t i s t s 



Table 1 
Kalamazoo River Phase II Sediment Sampling 

Partice Size Analysis Results 

DRAFT 

1 ^ ^-;i! 
GiWis"^cl^ 
K51370 
KS0490 
K60444 
K50455 
K50145 
K50278 
K5O440 
K50470 
K50452 
K50473 
K50426 
K50432 
K60463 
KS0548 
K51293 
K51315 
K51332 
K51327 
K50526 
K50434 
K50438 
K50446 
K50281 
K50924 
K50442 
K50594 
K50568 
K50007 
K5CI008 
K51385 
K5084S 
K51168 
K50778 
K50843 
K51006 
K50016 
K50017 
K50019 
K51016 
K5124e 

KPT1-1 
KPT1-2 
KPT1-4 
KPT1-6 
KPT26 
KPT3-1 
KPT3-2 
KPT3-3 
KPT3-6 
KPT3-7 
KPT4-1 

K51295 

K50019 
K50017 

K51093 
K60830 
K51004 
K50922 
KS0978 
K50875 
K51382 

K51319 
K51344 
K51366 
K50466 
K51306 

K51364 

K51308 

KPT4-2 
KPT4-5 
KPT4-e 
KPT5-1 
KPT5-3 
KPT5-4 
KPT5-6 
KPT6-8 
KPT6-5 
KPT6-8 
KPT8-3 
KPT10-3 
KPT10-3 
KPT10-5 
KPT12-4 
KPT13-4 
KPT14^2 
KPT14-2 
KPT14-6 
KPT17-3 
KPT17-7 
KPT18-2 
KPT18-3 
KPT18-5 
KPT19-3 
KPT19-3 
KPT19-3 
KPT19-5 
KPTig-8 
KPT20-2 
KPT20-3 
KPT2a4 
KPT20-5 
KPT20-7 
KPT20-8 
KPT21-1 
KPT22-1 
KPT22-6 
KPT23-1 
KPT2+-1 
KPT24-8 

& ^ 
0.17-1 
0.17-1 
0.17-1 

017-0.67 
0.17-1 

0.17-0.83 
0.17-1 

0.17-0 67 
0.17-1 
0.17-1 
0.17-1 
0.17-1 
0.17-1 
0.17-1 
0.17-1 
0.17-1 

0.17-0.75 
0.17-1 
0.17-1 
0.17-1 

0.17-1.08 
0.17-0.75 

0.17-1 
0.17-1 
0.17-1 
0.17-1 
0.17-1 
0-0.33 

0.33 - 4.1 
0.17-1 
0.17-1 
0.17-1 

0.17-1.17 
0.17-1 

0.17-0 83 
0-0.33 

0.33-4.9 
0.33-4.9 
0.17-1 
0.17-1 

017-1.08 
0.17-0.67 

0.17-1 
0.17-1 

0.17-0.58 
0.17-0.92 

0.17-1 
0.17-1 

0.17-05 
0.17-0.83 

0.17-1 
0.17-1 

81.7 
869 
92.3 
77 
80 

71.8 
92.7 
39.2 
84.9 
86.1 
88.2 
83,7 
93.4 
89.9 
91.3 
79.3 
91.7 
87.6 

1 77.1 
89.4 
79 

83.7 
92.4 
887 
94.1 
85.2 
8Z3 
37.6 
78 

76.2 
87.7 
93.3 
87.5 
88.9 
86.9 
78 

82.6 
74 

85.4 
69.4 
89.5 
87.5 
91.5 
93.2 
90.8 
55.9 
85.9 
54.9 
72.2 
61.8 
93.6 
75.6 

yswiW«"w<.€'>.^ 

140 
270 
360 
190 
80 

140 
300 
32 

420 
190 
230 
200 
425 
260 
500 
170 
210 
350 

95 
300 
100 
70 

310 
300 
420 
29C 
200 

13 
80 

190 
295 
320 
71.7 
600 
290 
240 
60 

120 
260 
160 
220 

30 
200 
130 
280 
3.9 
150 

8 
12 
11 

300 
80 

iw 
280 
700 

2800 
380 
200 
250 

1200 
800 

2500 
400 
850 
380 

4760 
2200 
5800 
300 

2300 
4500 

230 
2200 

170 
700 
770 
740 

3000 
700 
425 
80 

226 
300 

1100 
2000 
3800 
8600 
700 
375 
300 
300 
400 
450 
800 
190 

1400 
800 

2300 
1000 
650 
140 
210 
100 
575 
240 

^ 
650 

6500 
8000 
4400 
450 
400 

6500 
10000 
6200 
2000 

14000 
475G 

12000 
7800 

16000 
2500 

11000 
12500 

410 
8000 
3000 
5000 
4500 
2700 

12000 
4400 
5000 

150 
450 
660 

8000 
9000 

300 
20000 
6000 

700 
630 
650 
900 

6000 
15000 

1600 
9000 
8000 

12000 
21000 

700 
700 
520 

20000 
1400 
700 

Pr 
m 

100 
91.5 
64.9 

85 
96.6 
100 

78.1 
73 

76.2 
94.5 
67.6 
83.9 
50.2 
91.6 
69.2 
86.6 
82.7 
74.8 
100 

66.9 
87 

82.5 
86.5 
99.1 
59.8 
94.9 
95-1 
IOC 

93.7 
100 

87.7 
84.3 
71.7 
52.4 
90.6 
100 
100 
100 
10O 

90.3 
66.9 
96.6 
85.9 
86.9 

90 
64.6 
89.1 
100 
100 

74.3 
97.5 
100 

M 
95.7 
63.8 
40.5 

77 
95.4 
99.5 
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Table 2 
Summary of Particle Size Data For Disputed Cores 
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Table 3. Cores to be replaced. 

TRANSECT 

3 

4 ' 

4 ' 

4 ' 

5 

^ 

6 

17 

ia 
18-

26 

30 

57 

6ff 
6& 

7? 

74 

82 

1 9t 
92 

92 

95 

97 

12Q 

124 

125 

126 

126 

130 

LOCATION 

6 

1 

5 

6 

1 

4 

5 

3 

3 

5 

4 

8 

7 

2 

3 

3 

6 

7 

3 

3 

4 

2 

4 

7 

5 

7 

2 

7 

5 

RATING 

2.5 

2 

2 

2.5 

3 

2.5 

3 

2.5 

2 

2.5 

2 

3 

3 

2.5. 

2.5-

2.5 • . 

3 

2.5 > 

ZS . 

3 

3 

3 

3 

3 

2.5 

2.5 

2.5 

3 

2 

MDNR 
DISPUlbU 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

, 

X 

X 

^ 

. 

X 
' 

X 

X 

X 



100 

Figure 1A. Kalamazoo River Sediment Original 
Classifications 
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Figure 2A. Kalamazoo River Sediment Original 
Classifications 
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Figure 2B. Disputed Cores 
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Figure 3A. Kalamazoo River Sediment Original 
Classifications 

10 100 1000 10000 100000 

Median Particle Diameter (|xm) 
A Coarse x Fine 

>. 
(B 
U 
•o c 
a 
(0 

t 
8 
o 0. 

100 

90 

80 

70 

60 

FiCl 

40 

30 

20 

10 

Figure 3B. Disputed Cores 
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Figure 4. Frequency Distribution of l^alamazoo River 
Sediment Cores 
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Figure 5. IVIedian Particle Size by Sediment Classification for the Disputed Cores 
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Figure 6. Percent Fine Material by Sediment Classification for the Disputed Cores 
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Figure 7. All Cores by New Classification 
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Figure 8. All Cores by New Classification 
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